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One Year Limited Warranty

Effective April 25, 2005, MOTREC, Inc. (MOTREC) hereby warrants to the Original Retail Purchaser (Owner) that any of its
vehicles shall be free from any defect in materials for a period of 90 DAYS while in the possession of such Original Retail
Purchaser. This warranty IS NOT TRANSFERABLE to any subsequent Buyer.

The warranty period is extended to one year or one thousand (1,000) hours, which ever first occurs, on the electric motor,
differential (parts that bathe in oil) and the electronic speed controller. MOTREC makes no warranty or representation with
respect to the internal combustion engine, tires and batteries, since their respective manufacturers cover such parts.
Accessories (light, gage, horn, etc), electrical contacts (switch, solenoid, contactor, relay), diodes & fuses, belts & pulleys,
filters & spark plugs, lubricants, brake linings & shoes, brake drums & discs, seals, seats, trim and other items subject to
wear are not included in this warranty; nor is any item that in MOTREC sole opinion, shows evidence of neglect, misuse,
abuse, collision or alteration.

This warranty shall not apply to normal maintenance requirements as described in the User Manual, and to damages during
shipment. The latter is the carrier's responsibility. No compensation will be allowed for delays.

To initiate warranty coverage on any MOTREC vehicle, the Dealer must complete and return the “Sales/Installation Report”
to MOTREC within 30 days after delivery to the Original Retail Purchaser; or within 90 days after the delivery date to the
Dealer, which ever occurs first. Failure to follow these procedures will result in considering the warranty coverage effective
as of the shipment date from the factory.

The defective vehicle must be returned, at the Owner's expense, to an authorised MOTREC Dealer within 30 days after
failure. The Owner will not be charged for parts and labour required for warranty repairs, which must be performed by an
authorised MOTREC Dealer only. The vehicle will be returned at the owner’s expense. The Warranty Claim Forms must be
completed and returned with the defective part(s) to MOTREC within 30 days after repair was done. No compensation will be
allowed for damages caused by vehicle downtime.

It is the responsibility of the owner of the vehicle to make sure that the driver is properly trained and instructed in the safety
features and operation of the vehicle, including vehicle stability, as required by OSHA and ANSI-B56. Operators shall read,
understand and follow the safety and operating instructions in MOTREC Manual before driving the vehicle. Operators shall
not be permitted to drive the vehicle unless a complete and adequate training has been provided. Driving a vehicle
constitutes a hazard. The driver is responsible for the control of the vehicle while driving and must always evaluate and care
for all peculiar situations that he or she may meet while driving. The driver assumes the inherent hazards related to this
activity. The vehicle is designed for off-road use only. MOTREC disclaims any liability for incidental or consequential
damages, to include, but not be limited to, personal injury or property damage arising from vehicle misuse, lack of
maintenance or any defect in the vehicle.

It is the responsibility of the Owner of the vehicle to make sure that the service technicians are properly trained as required
by OSHA and ANSI-B56. Service technicians shall read, understand and follow instructions in the MOTREC manual before
servicing the vehicle. Only qualified and authorized personnel shall be permitted to maintain, repair, adjust and inspect the
vehicle.

MOTREC prohibits, and disclaims responsibility for, any vehicle modification altering the weight distribution and stability,
increasing the speed or affecting the safety of the vehicle. Such modifications can cause serious personal injury or property
damage for which MOTREC disclaims any responsibility.

For Owners that are located outside North America, the warranty period starts the date of shipment from the factory, and the
defective parts must be returned at the Owner's expense to MOTREC prior to warranty repair.
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Instructions

SAFETY WARNINGS FOR OPERATORS

« FAILURE TO OBEY THE FOLLOWING SAFETY RULES MAY RESULT IN SEVERE INJURY.

e [t is the responsibility of the owner of this vehicle to train operators to ensure that they understand the operating
characteristics of this vehicle, including training in vehicle stability, and obey the following safety rules and
guidelines. Owner shall comply with OSHA and ANSI/ITSDF B56.8 & B56.9 Standards for vehicle use, safety rules,
operator training and certification. Do not drive this vehicle unless you are a qualified operator.

¢ Do not drive this vehicle under the influence of drugs or alcohol.

e Do not drive this vehicle on public roads and highways. This vehicle is designed to be driven in buildings.

o  The electrical system of this vehicle will make sparks which can ignite inflammable materials. Never use the vehicle
in hazardous areas where there are inflammable materials, explosive dust or fumes in the air.

e Have your vehicle inspected regularly by trained personnel, and cease operation if a malfunction occurs.
* Do not open battery compartment to prevent battery explosion, acid splashing, severe damage to eyes or skin.
* Do not open motor compartment. Keep clear from moving, rotating(wheels, sheaves, etc) or lifting parts.

e Never carry more passengers than number allowed for this vehicle. Wait until all occupants are seated and holding on
before moving. Always keep all body parts inside vehicle. Keep both hands on steering wheel.

e Do not exceed the vehicle cargo load capacity and gross trailing weight capacity, rated for flat hard even surface.
Different operating conditions such as loose terrain or ramps reduce vehicle capacity.

e Avoid loose, unbalanced or top-heavy loads to keep a good stability and prevent overturn. Do not load cargo that can
fall off the vehicle. Do not carry cargo that is longer, wider or higher than this vehicle.

e Always depress slowly the accelerator for smooth acceleration. Avoid stunt driving or horseplay.

e Avoid sharp turns, always slow down before turning, to prevent vehicle overturn or trailer jack knife. Vehicle is more
sensitive to overturn and jack knife when traveling on inclines or when carrying a heavy load.

e Always drive straight up and down the face of an incline, never across the face, to prevent overturn and trailer jack
knife. Drive slower and start applying brakes sooner on inclines to adjust for longer stopping distance.

e Use extra care and drive slowly in reverse, in congested areas or on wet or slippery ground.
e  Keep to the right under normal conditions. Maintain a safe distance from all objects.
e  Slow down and sound the horn when approaching a corner or other blind intersections.

e Before leaving the vehicle, park on a level ground flat surface, turn off all switches, set the forward/reverse switch to
neutral, set the parking brake, remove the key. Do not park the vehicle on an incline.

e Before battery charging, park the vehicle in a well ventilated area set for. Do not operate it when charging. To
interrupt a charging cycle, disconnect the AC plug; disconnecting the DC plug or a battery terminal, or operating the
vehicle, could damage the charger and produce a spark, battery explosion and acid splashing.

e Use another driver to steer this vehicle while it is towed. Be sure the driver uses brakes when you slow or stop the
towing vehicle. Do not exceed 5 MPH or carry any passenger while towing this vehicle.
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OPERATING INSTRUCTIONS

It is the responsibility of the owner of this vehicle to ensure that the operator understands the operating
characteristics of this vehicle, and obeys the safety instructions in this manual and ANSI/ITSDF B56.8 & 9
Standards. Do not drive this vehicle unless you are a certified operator as required by OSHA.

BEFORE TURNING ON KEYSWITCH
Set to neutral, set parking brake, check for visible damage, check brake pedal.

AFTER TURNING ON KEYSWITCH
Check safety devices: seat switch, reverse alarm, motion beeper, strobe light, and all other safety devices.

BATTERIES

Never open the battery compartment unless you have received proper training for battery maintenance.

Batteries emit explosive hydrogen gas that can be ignited by a spark or loose terminal. Battery acid causes severe
damage to eyes or skin. Flush the contaminated area immediately with water. Park the vehicle in a well
ventilated area for battery charging. Most battery chargers come with an electronic control that starts when the
charger is plugged and stop when the battery is fully charged. To interrupt the charging cycle, disconnect the
AC-plug, do not disconnect the DC plug.

BATTERY DISCHARGE INDICATOR:

The green light moves from right to left as batteries are being discharged. When the green light is at the last
position on the left the batteries must be recharged. A flashing light warns the operator that further discharge will
damage batteries. See HOBBS indicator instructions

EMERGENCY SAFETY DEVICE

The emergency push button or battery disconnect handle, when present, should only be used in case of
emergency. Use the key switch for normal ON/OFF control.

KEYSWITCH:

Depress brake pedal and turn the key switch clockwise for on position. Always turn off all switches, set the F/R
selector to neutral, set the parking brake, remove the key before leaving the vehicle.

HORN:
Depress the horn button on the steering column or handle bar.

F/R SWITCH:

Three positions with neutral at center. Depress the front part of the rocker switch for forward direction. Depress
the rear part of the rocker switch for reverse direction. Always set switch to neutral, turn off all switches, set the
parking brake, remove the key before leaving the vehicle.

ACCELERATOR PEDAL:
It is designed for right foot operation only, and controls the speed of the vehicle. Apply slowly.

FOOT BRAKE PEDAL:
It is designed for right foot operation only. The brake force is proportional to the pressure on the pedal.
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PARKING BRAKE:

Depress brake pedal and pivot to lock brakes. Check pedal lock. Never park the vehicle on an incline. Turn off
switches, set to neutral, set parking brake, remove key before leaving the vehicle.
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Maintenance

SAFETY WARNINGS FOR SERVICE TECHNICIANS

FAILURE TO OBEY THE FOLLOWING SAFETY RULES MAIN RESULT IN SEVERE INJURY.
Owner shall comply with OSHA and ANSI/ITSDF B56.8 & B56.9 Standards for vehicle maintenance.

Only qualified and authorized personnel shall be permitted to maintain, repair, adjust and inspect
carriers, vehicles, tractors, and batteries.

Before any maintenance work, park the vehicle on flat level surface, turn off all switches, remove key,
lift wheels off the ground and secure with jack stands of adequate capacity. Don’t connect charger.

Keep clear from moving parts such as tires, sheaves and motor.

Follow the maintenance instructions applicable to the type of repair, maintenance, or service.

Always wear a face shield and gloves when working around batteries.

Before opening the battery compartment, disconnect the charger, turn off all switches and remove the
key. Batteries emit highly explosive gases which greatly increase when charging; do not disturb
connections or produce sparks around batteries to avoid a battery explosion and acid splashing. Battery
acid causes severe damage to eyes or skin. Flush contaminated area immediately with water.

Use insulated tools to avoid sparks that can cause battery explosion and acid splashing.

Use two counteracting tools, double-wrench technique, when disconnecting or tightening terminals on
the battery and the speed controller to avoid cracking the terminal or battery post welds.

Before cleaning or replacing a battery, charger, speed controller, contactor, relay, diode, or any other
component in the power circuit, always disconnect the charger, turn off all switches, remove the key,
wear a face shield and gloves, identify battery polarity and disconnect battery leads, discharge the
capacitor in the controller with a 10 ohms, 25 W resistor for a few seconds across B+ and B-.

After cleaning, the power must not be reapplied until terminal areas are thoroughly dry.

On EE-Rated vehicles make sure that the control box is sealed, the static strap makes good contact with
the ground, the motor is sealed by bands, the cable protectors are properly installed.

Keep cables and wires clear from mechanical and rubbing action. Make sure that cable insulation is
free from cutting or visible damage. Make sure that EE-Rated cable protectors are properly installed.

Before replacing a fuse or circuit breaker, identify the cause of failure and repair.

Programmable controllers must be programmed using the parameter settings in this service manual,
before connecting the motor, to avoid sudden vehicle movement and accident.
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Do not try to increase motor speed by changing parameter settings in the speed controller; it can cause
accident and severe damage to the motor.

SEPEX speed controls are protected by a diode in the power circuit to filter inductive loads in the event
of a sudden power interrupt. Some speed controllers require a diode to filter inductive loads on the KSI

input. Removing the diodes will cause the speed control failure.

Before resuming maintenance operations, inspect safety warnings stickers and replace any if damage is
found and part of the text can’t be read.

Check decals and labels, see “DECAL AND LABELS” page.

-10 -
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DECALS AND LABELS

! CAUTION'!

The images included in this section depict the decals/markings installed on the vehicle. It is of
the utmost importance that theses decals/markings remain unaltered and readable. Else, the
sticker or the part baring the marking has to be replaced.

Dashboard security warning label:
# 5100000002

General security warning label:
# 5100000001

When an emergency push button is
installed, this label is required (located
under push button): # 3109800006

¢RG 54,

A

Q‘

~g70%

When a disconnect handle is installed, this label
is required (located in front of handle):
#4800012J

BATTERY DISCONNECT

PULL )

TTE8

Respectively, key switch markings, forward/reverse selector markings and light switch marking:

i

F WD

REV

#266211 # 2819321003 # 1269004

-11 -
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PERIODIC MAINTENANCE CHECKLIST

! WARNING'!
—  Maintenance operations must be made be properly trained service technicians.
—  Keep clear from moving parts such as tires, sheaves and motor.
—  Check for all EE protections, when applicable, and keep cables and wires clear from mechanical and rubbing action
—  Batteries contain sulphur acid that can cause severe burns on skin or eyes.
—  When working around batteries, wear acid proof protective equipment: face shield and gloves.
—  Use electrically insulated tools to avoid sparks that can cause battery explosion.
—  Before any maintenance work, park the vehicle on a flat level surface, turn key switch to OFF, lift the wheels off the ground and
secure with jack stands of adequate capacity, identify and disconnect battery leads.

PERIOD (DAY |WEEK |MONTH |QUART. |YEAR |2 YEARS
CHECK/PERFORM HOURS 20 50 200 1000 2000
MECHANICAL DAMAGE, OIL LEAKS
REVERSE ALARM, DEADMAN SWITCH
TIRE PRESSURE, pressure rating on tire
CHECK/FILL BATTERIES,
add distilled water to cover plates. Fill to the
recommended level after the batteries have
been fully charged.
BRAKE PEDAL TRAVEL X
Check brake adjustment instructions
STEERING FOR PLAY
BELTS AND PULLEYS
-10 Ibs. force to produce 1/8 deflexion;
-pulleys alignment.
CHAIN AND SPROCKETS
-require approximately 1/4 deflexion;
-sprockets alignment.
CLEAN/TIGHTEN WIRE TERMINALS
WASH BATTERY TOP WITH WATER
MOTOR BRUSHES FOR WEAR
-brushes must exceed holders
ACCELERATOR ADJUSTMENT
see accelerator instructions.
BRAKE MECHANICAL LINKAGES
for wear & play
BRAKE LININGS FOR WEAR
0.05 in. minimum lining thickness.
LUBRICATE X
brake pedal, steering column, chain drive.
WHEEL BEARINGS PLAY X
TIGHTEN NUTS/BOLTS X
electric terminals; drive; steering; brakes;
suspension; body.

X
X

olle

<llgl

>

Tl A AR A

>
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ACCELERATOR

GEAR

— Remove the cover.

— Backlash between gears must be reduced to a minimum by sliding holder; use locktite 262
to lock the three screws.

— When the plastic gear is fully depressed a small backlash must remain between the gears.

— When the plastic gear is released its rear portion must not exceed the pedal case.

MICRO-SWITCH

The micro-switch must deactivate the on/off solenoid when the accelerator is released; turn the
adjusting screw (shown on figure below) to adjust the micro-switch height.

POT

— Remove the terminals 2 and 3 on PMC to measure resistance signal.

— When the micro-switch is activated the signal must be less than 50 ohms. When the front
portion of the pedal is fully depressed the signal must be more than 4600 ohms.

— To modify the resistance, turn the adjusting screw to change the micro-switch height (see
figure below).

Proceed with the same verifications after the accelerator cover is on and then connect terminals 2 and 3.

— POTENTIOMETER

ALXILIARY SWITCH IS
WIRED N.O. WITH BLUE
LEAD TO COM. & ORANGE
LEAD TO N.O. CIRCUIT,

THE GREEN LEAD IS
GROUNDED. AUXILIARY
SWITCH 15 SHOWN WITH
THE TREADLE IN THE UP
POSITION. SWITCH WILL
ACTUATE AT BEGINNING OF
TREADLE STROKE.
SYMBOLS COM., N.O. &EN.C.
ARE TERMINAL MARKINGS,
AS MARKED ON SWITCH.

ADJUSTING SCREW
ACTUATOR PIN

-13 -
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MECHANICAL BAND BRAKES

When the brakes are properly adjusted, the clearance under the pedal should be 2 inches from
the floor when the brakes are applied. The rear wheels will also brake equally. To adjust the brakes,
turn the yoke ( 13 ) as required. Check parking brake lever (2) and lock and replace if wear is visible.

-14 -
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BATTERY MAINTENANCE

! WARNING !

— It is the responsibility of the owner of this vehicle to ensure that the service technicians are
properly trained, read and obey the safety rules and guidelines in this manual (ANSI B56).

— Maintenance operations must be made by properly trained service technicians only.

— Before any maintenance work, park the vehicle on a flat level surface, turn off all the
switches, set to neutral, remove the key, lift the wheels off the ground and secure with jack
stands of adequate capacity.

— Keep charger disconnected while doing any maintenance work.
— Always wear a face shield and scarf when working around batteries.

— Battery emits highly explosive gases; do not produce sparks to avoid battery explosion and
acid splashing. Battery acid causes severe damage to eyes or skin. Flush contaminated area
immediately with water.

— Use insulated tools to avoid sparks that can cause battery explosion and acid splashing.

— Use two counteracting tools, double-wrench technique, when disconnecting or tightening
battery posts.

— Before cleaning or replacing a battery, discharge the capacitor in the controller with a 10
ohms, 25 W resistor for a few seconds across B+ and B-, identify battery polarity and
disconnect battery leads.

— After cleaning, the power must not be reapplied until terminal areas are thoroughly dry.

BATTERY LEADS AND CONNECTORS
Check for loose connections, damaged cables, acid spill, loose terminal posts, quarterly.

BATTERY POST CORROSION

If corrosion is present on battery posts, remove the cable connectors, use a wire brush to remove
particles, and then clean them with a cloth that has been moistened with ammonia.

ELECTROLYTE LEVEL
Does not apply to sealed battery.

Disconnect battery connectors on roll-out or lift-out installations.

Make sure the battery roll-out tray is provided with stops before rolling out.

Fill with distilled water.

Daily charged batteries normally require watering once a week. Under watering leads to a
shortened battery life. Over watering leads to battery corrosion. Be careful not to overfill any cell to
avoid electrolyte to be forced out while charging.

Fill each cell to plate level with distillated or de-ionized water, before battery charging. When the
battery is charged, the fluid expands and can seep out if overfilled. Refill each cell after full charge,
when the fluid has expanded to its maximum level.

Reinstall battery caps before charging.

-15-
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BATTERY MOUNTING
A loose battery increases damaging effects of vibrations and is more prone to short out.

BATTERY DISCHARGE LIMIT

Discharging below a 20% state of charge cuts down the battery life and the number of cycles available.
At 20% state of charge, specific gravity of 6V battery should be 1180; and 1220 for industrial battery.

CHARGING AREA

— Always charge battery in a well ventilated area set for and approved for charging.
— Never leave a charger connected for more than 20 hours.

FREQUENCY OF CHARGE

— When a battery is discharged to its 20% state of charge, it is best to charge immediately.

— Batteries require a low current equalization charge (min 4 hours) at least every week, to equalize
battery cells, improve battery performance and life in number of cycles.

— Never leave a charger connected for more than 20 hours.

STORAGE

- Keep the battery from getting cold, it would loose its capacity.
— Let the battery warm up before charging.
— Charge batteries in “stored” vehicles every month.

DEFECTIVE BATTERY

Check specific gravity of each cell; if a cell is shorted, voltage drop may occur only when there is
current.

-16 -
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BATTERY CHARGER

! WARNING !
Always unplug the AC and DC electrical cords before attempting any repairs to the charger.

CHARGER DOES NOT TURN ON:
— Dc cord of portable chargers must be disconnected from batteries after every charge to restart;
— Check dc fuse links;
— Check battery voltage at the battery connector;
— Check ac outlet and cordset;
— Replace electronic control ;

RELAY CLOSES AND TRANSFORMER HUMS BUT AMMETER DOES NOT REGISTER:
Check dc fuse links;
— Check the continuity of the dc output cord, ammeter, diodes and all connections in the dc
circuit;
— Check diodes;
—  Check capacitor(rapidely increasing resistance);

SINGLE CHARGER FUSE BLOWS:
— Disconnect and check diodes;

BOTH FUSE LINKS BLOW:
— Check the battery pack and battery connector polarity;
— Disconnect and check diodes.

CHARGER OUTPUT IS LOW:
— Disconnect and check diodes;
— Can be caused by a transformer failure.

AMMETER READS 30 AMPS FOR MORE THAN 30 MINUTES:
— Check the battery pack;

CHARGER DOES NOT TURN OFF:
— Check specific gravity in each battery cell;
— As much as 16 hours may be required to properly charge heavely discharged new or cold
batteries;
- Replace electronic control.

AC LINE FUSE OR CIRCUIT BREAKER BLOWS:
— Check ac cordset;
— Check ac line fuse rating;
— Replace electronic control;
— Can be caused by a transformer failure.

-17 -
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ELECTRICAL TROUBLESHOOTING

! WARNING !
Maintenance work must be performed by trained service technicians only.

It is the responsibility of the owner of this vehicle to ensure that the services technicians are properly
trained, understand and obey the safety rules and guidelines (ANSI B56).

All service technicians must read and understand the maintenance warning section in this manual.

! WARNING !

Before any maintenance work, park the vehicle on a flat level surface, turn off all switches, remove the
key, lift the wheels off the ground, secure with jack stands of adequate capacity, disconnect charger.

Always wear safety glasses.

Batteries emit highly explosive gases that can be ignited by a spark. Before disconnecting a high
current terminal, turn off all switches, disconnect battery charger, disconnect batteries.

Keep clear from moving parts such as tires, sheaves and motor.

PMC SELF DIAGNOSTIC
If your PMC comes with a status led, use the flashing code to help troubleshooting.

BATTERY VOLTAGE

Make sure batteries are securely connected. Measure voltage between + and - terminals. We will call
this value B+ or full battery voltage.

ACCESSORIES NOT WORKING

— Check the fuses on the batteries and the DC/DC converter.

— Check voltage across + and — terminals on the battery gage; if not B+, check wiring.

— Turn the key switch ON, check voltage between output terminal on the key switch and the -
terminal on the battery gage; if not B+, replace the key switch.

— Check voltage across DC/DC converter output terminals; if not 12-Volt, replace the converter.

— Depress the accessory switch, check voltage across accessory terminals. If not 12-Volt, replace the
switch. If 12-Volt, replace the accessory.

FORWARD ONLY

On a SEPEX motor control, check the reverse signal input on the controller.

On a series wound motor control, a bad reverse contactor is the most probable cause of the problem.
Switch to reverse and check voltage on the reverse control wire. If not B+, replace the F/R switch. If
B+, turn off the key switch, disconnect batteries, disconnect power terminals on the F/R contactors,
check the resistance across N.C. power terminals of the reverse contactor. If not 0 ohm, change the
reverse contactor. If 0 ohms, switch to forward and check the resistance across the forward N.O. power
terminals. If not 0 ohms, change the forward contactor.
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REVERSE ONLY

On a SEPEX motor control, check the forward signal input on the controller.

On a series wound motor control, a bad forward contactor is the most probable cause of the problem.
Switch to forward and check the voltage on the forward control wire. If not B+, replace the F/R switch.
If B+, turn off the key switch, disconnect batteries, disconnect power terminals on the F/R contactors,
check the resistance across N.C. power terminals of the forward contactor. If not 0 ohm, change the
forward contactor. If 0 ohms, switch to reverse and check the resistance across the reverse N.O. power
terminals. If not 0 ohms, change the reverse contactor.

TRAVEL AT REDUCED SPEED

Check batteries.
Turn off all switches and disconnect charger. Wear face shield and gloves. Do not disturb any
battery connection to avoid sparks. Check the specific gravity of each cell. Cold batteries,
highly discharged batteries or dead cells are the most frequent causes of reduced travel speed.

Check potentiometer.
Turn off the key switch, disconnect potentiometer terminals. Check the resistance between
terminals.

Other causes of lower speed:
- dragging brakes;
— cold temperature (higher differential oil viscosity).

INTERMITTENT OPERATION

A bad potentiometer is the most probable cause of the following:
— acceleration is not constant;

— maximum speed is erratic;

— sudden stop after a bump or shock;

— erratic starts, requiring several pedal cycles.

A bad F/R contactor is also a probable cause of the following:
— sudden stop after a bump or shock;
— would not start to move at times.

Erratic starts could also be the cause of a misadjusted potentiometer or micro-switch; the pot signal
must be less than 50 ohms when the micro-switch turns on.

PMC has an HPD safety feature that prevents the vehicle from moving if the accelerator pedal is
depressed before the key switch is ON and seat switch is activated.

PMC may also have an SRO safety feature that prevents the vehicle from moving if the F/R switch is
activated before turning on the key switch and activating the seat switch.

The vehicle stops on a steep and long ramp or while towing a heavy load: the circuit breaker has open

to prevent motor overheating and will reset automatically after one minute. The PMC is also equipped
with an internal thermal protection that cutback the current until the PMC has cooled down.

-19 -
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NO MOTION

Make sure that the PMC surface is clean and dry; check the terminal areas. Dust Particles or acid
contamination, can create current leaks and cause a PMC malfunction.

Check F/R switch
Turn on the key switch and set to forward. Check voltage between the forward terminal and the
— terminal on the battery gage, check voltage between the reverse terminal and the — terminal on
the battery gage; if both B+, replace the F/R switch.

Check switches and wiring
Disconnect control terminals on the PMC and check all control signals. If a switch pin does not
read B+, check wiring or replace the switch.

Check potentiometer
Turn the key switch to OFF, disconnect potentiometer terminals. Check the resistance across
terminals: if not within the recommended limits, adjust or replace the potentiometer. Check for
shorts between potentiometer wires and vehicle frame; resistance should read at least 1
megohm.

Check main contactor or solenoid
Check voltage across power terminals; if not B+, check circuit breaker or replace the solenoid.
Turn to on the key switch and activate the seat switch. Check voltage across the coil terminals;
if not B+, check wiring and interlock switches. Check resistance across power terminals; if not
0 ohms, replace the solenoid.

Check circuit breaker and SEPEX DIODE
Before replacing the circuit breaker, check for shorts in the power circuit and check the SEPEX
diode in the power circuit using a diode tester. If no such instrument is at hand, use an
ohmmeter: the reading should be weak in one direction and strong in the other way.
Check the resistance across the circuit breaker. If not 0 ohms, replace the circuit breaker.

Check PMC
First disconnect battery B+ and B-, then PMC B+ and M-. Check the internal diode between B+
and M- terminals using a diode tester. If no such instrument is at hand, use an ohmmeter: the
reading should be weak in one direction and strong in the other way. If the internal diode is
defective, the PMC must be replaced.

Check the Motor
First disconnect battery B+ and B-, disconnect power terminals and check the motor armature
and field for opens.
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WIRING : STANDARD CONFIGURATION

2 — INSTALLATION & WIRING: 1225/35 Confrofsys

1 Wiri i
The 1225/35 controller can be configured to work with either on/off or momen-

tary switches for selecting direction and mode, If a power enable switch is used,
it must be momentary style. For more information on control switches, see p. 24.

With on/off swilches

Typical wiring for the 1225/35 controller with onloff switches is presented in
Figure 6. This diagram shows the controller configured wich the program 1 driver
asan electromagnetic brake, the program 2 driver as a brake light driver, and owo
SPST switches used for selecting direction. 5oTE: In the configuration shown, the
power enable pin is an outpur that drives the Starus LED. With on/off switches,
the power enable function is performed by the keyswiech and a power enable

switch is nor used,
16-pir chetail-
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Curtis PMC 1223/33, 1225435, 1227/37 Maonual
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DIAGNOSTICS AND TROUBLESHOOTING

7 — DIAGNOSTICS & TROUBLESHOOTING

DIAGNOSTICS AND TROUBLESHOOTING

The 1223/33, 1225/35, and 1227/37 controllers provide diagnostics information
to assist technicians in roubleshooting drive system problems. The diagnostics
information can be obtained in two ways: observing the faule codes issued by the
Status LED or reading the appropriate display on the handheld programmer.

PROGRAMMER DIAGNOSTICS

The programmer presents complete diagnostic information in plain language,
Faults are displayed in the Diagnostic Menu, and the status of the controller
inpurs/outpues is displayed in the Test Menu,

Accessing the Diagnostic History Menu provides a list of the faults thar have
oceurred since the diagnostic history file was last dleared. Checking (and clearing)
the diagnostic history file is recommended each rime the vehicle is brought in for
maintenance.

The following 4-step process is recommended for diagnosing and trouble-
shooting an inoperative vehicle: (1) visually inspecr the vehicle for obvious
problems; (2) diagnose the problem, using the programmer; (3) rest the circuitry
with the programmer; and (4) coreect the problem. Repear the last three steps as
necessary until the vehicle is operational.

Example: A vehicle that does not operate in “forward” is brought in
fior repair.

sTEP 1: Examine the vehicle and its wiring for any obvious problems,
such as broken wires or loose connections,

sTEr 2: Connect the programmer, select the Diagnostics Menu, and
read the displayed faule information. In this example, the display
shows “No Known Faults,” indicating thar the controller has not
detected anything out of the norm.

sTEP 3¢ Select the Test Menu, and observe the status of the inpurs and
outputs in the forward direction. In this example, the display shows
that the forward switch did not close when “forward” was selecred,
which means the problem is either in the forward switch or the swirch
wiring.

sTer 4 Check or replace the forward swirch and wiring and repear the
test. IF the programmer shows the forward switch closing and the
vehicle now drives normally, the problem has been corrected.

Refer to the troubleshooting chart (Table 8) for suggestions covering a wide range
of possible faults.

Curtis PMC 1223/33, 1225/35, 1227/37 Manual
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TROUBLESHOOTING CHART

7 — DIAGNOSTICS & TROUBLESHOOTING

Table 8 TROUBLESHOOTING CHART

-'Q'\

PROGRAMMER
LCDDISPLAY

EXPLAMATION

POSSIBLE CAUSE

HARDWARE FA|LSAFE 2

output faukt

. Short in motor or in motor winng,

. Conteoller failure,

HARD'WARE FAILSAFE 4

avercurrent fal

. Short in motor or in Motor winng,
. Controller failure,

1,2

HARD'WARE FA|LSAFE 1

EEPROM faule

. EEPROM failure or fault,

HARD'WARE FAILSAFE 3

PRECHARGE FAULT

main contcior faulc

.prochnrg:-_ﬂi ult

. Main contacror coil fault.
. Internal contealler Fle.

Main contacror welded.
Main contactor driver faule.

Low battery voltage,

HW FAILSAFE

motor voltage faule

. Muotor voltage does not correspond 10

. Internal motor shore,
. Conroller failure,

throude request.
M1 or M2 ourpur shorred 1o B- or B+,

2.1

SRO

SRO faul

— |t b

: Im‘rn}pﬂ sequence of K5I, power enable,
an
; Wmng SRO oy

. Dhrecoion swi

dircction inputs.
selecred.
circuit open.

2,2

HPD

HPD faul

= R b

. Improper sequence of K51, power enable,
- Misadjusred thronle por,

and throtle AL,

2.3

PROC/WIRING FAULT

HPD fault present for >3 sec

. Misadjusred thronle,

. Broken throtde mechanism,

Broken throrde pot.

2.4

SPO LIMIT POT FAULT

spﬂ-:l limit pot faul

5 limmir pot wiper wire broken,
“P[:;dm 5[ﬂmhni!’;n[.

3.1

BE WIRING CHECK

emerg, reverse wiring faule

. BB check wire open.

BB wire apen.

3.2

EM BERAKE ORVR FAULT

cleceromag, brake driver fault

. Eleciromagnetic brake wiring open.

Electromagnetic brake coil shorted or open.

3.3

THROTTLE FAULT 1

throle faul

. Thronle inpur wire apen,

. Throtte inpur wire shorted to B- or B+,
. Throtle pot defective.

. Wrang :I!.?:x

tle type selecred.

4,1

LOW BATTERY VOLTAGE

lonwr battery voltage

— | b= (= = b= b= |1

. Battery voliage <16 volos (24V models),

. Cormoded or loose battery terminal.
. Loose controller rermi

<21V (36V models), or <27V {48V models).

4,2

OVERVOLTAGE

avervoliage

= | g

. Barrery voloage »36 volis {24V miodels),

- Wehicle operating with charger amached,

=48Y (36Y models), or =60 (48 models).

s

43

THERMAL CUTBACK

aver-funder-remp, curhack

b L b = | B

. Improper mounting of controller,
. Operation in extreme environmens.

Temperarure »95%C ar < -25°%C.
Excessive load on vehicle,

A

Curtls PMIC 1223/33, 1225/35, 1227/37 Manual
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LED DIAGNOSTICS

7 — DIAGMNOSTICS & TROUBLESHOOTING

LED DIAGNOSTICS

During normal operation, with no faules present, the Seatus LED is steadily on. If
the conrroller derects a faulr, the Stams LED provides two types of informarion,
First, it displays 2 slow flash (2 Hz) or a Fase flash {4 Hz) ro indicate the severity of
the faule. Slow-flash faules are self-clearing: as soon as the faulr is correcred, the
vehicle will operate normally. Fase-Aash faules (*#" in Table 9) are considered o
be more serious in nature and require thar the keyswitch (or power enable switch,
if one is used) be cycled 1o resume operation after the faulr is correcred.

Then, after the severity indication has been active for 5 seconds, the Starus
LED flashes a 2-digit faulr identification code continuously unril the faulr is
corrected. For example, code “4.1"—low bartery voltage—appears as:

ocooo a ooon 5] oooo o

{4.1) {4.1) (4.1}

The codes are listed in Table 9.

7 Table 9 STATUS LED FAULT CODES :\‘"\
LEDCODES EXPLANATION
LED af — N POWET OF d:&cﬁv: contraller
solid on | ———— | controller operational; no fauls
E 1.1 oo output fault or overcurrent faule
# 1.2 o oo EEPROM, main contacror, precharge, or
motor voltage fault

1,3 0 oon [not used)]
14 o oooo [mor used]
2.1 oo o static return to off (SRO) fGul
2.2 oo oo hi.?'t pedal disable (HPD) faule

# 23 0o oo HPD larching (HPD fault for =5 sec)
24 oo popa speed limit pot fault
31 ooo o emerg. rev, winng faule (BB wirnng check)
3.2 oon oo :Bcctmmusn:t'ic brake driver fauls
33 oon o throttle faule
3.4 [ais1s Qe lecsle] [not used]
4,1 oenn o battery undervoltage
4,2 OO0 o0 battery overvolrg
4.3 ooon @00 | chermal cutback, due o overfunder emp
4.4 oooo oot | [not used)

l\\.:_* = “Fast=flash” fanlt—must cpcle keymeiich er power emable svitch to clear, :j)

woTE: Only one faule is indicared ar a time, and faults are not quesed up.

Curtis PMC 1223/33, 1225/35, 1227 /37 Manud
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F— DIAGNQETICS & TROUBLESHOOTING

Refer to the troubleshooting chare (Table 8) for suggestions abour passible
causes of the various fauls,

SPEED LIMIT POT FAULT

The contraller will not display a faule if there is a problem with the speed limit pot
Or it Wirng. However, ifthe sp-u:d [imie pot s broken or i:f;m].r of its wires s apen,
the vehicle drive speed will be limited to the specified minimum speed in the
selecred mode. Oypen circuit faules can be verified by observing the speed limir pot
display in the Test Menu of the handheld programmer as this pot is adjuseed. If
the speed limit pot display does not change as the pot is adjusted, thereisa problem
with the pot wiril‘lg at the pot itself.

Curtis PMWC 1223733, 1225/35, 1227/37 Manual
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PROGRAMMING PARAMETERS — E-12, E-100

! WARNING!
The owner of this vehicle shall ensure that the service technicians are qualified, properly trained and obey the
safety rules and guidelines in OSHA and ANSI B56 regulations, and in this manual.
Before installing and/or programming the PMC, park the vehicle on a flat level surface, lift the wheels off the
ground and secure with jack stands of adequate capacity. Don’t connect charger.
Programmable controllers must be programmed using the parameter settings in this service manual, before
connecting the motor, to avoid sudden vehicle movement and accident.
Do not try to increase motor speed by changing parameter settings in the speed controller; it can cause
accident and severe damage to the motor.

THRTL AUTOCAL WIGWAG THROTTLE CENTERING UTILITY, ON OR OFF OFF
M1 ACCEL RATE MODE 1 ACCELERATION RATE, IN SEC. 1.0
M2 ACCEL RATE MODE 2 ACCELERATION RATE, IN SEC. 1.0
M1 DECEL MODE 1 DECELERATION RATE, IN SEC. 2.0
M2 DECEL MODE 2 DECELERATION RATE, IN SEC. 2.0
M1 REV DECEL MODE 1 DECELERATION RATE, IN SEC. 2.0
M2 REV DECEL MODE 2 DECELERATION RATE, IN SEC. 2.0
M1 MAX SPEED MODE 1 MAXIMUM SPEED, AS % PWM OUTPUT 100
M2 MAX SPEED MODE 2 MAXIMUM SPEED, AS % PWM OUTPUT 100
M1 MIN SPEED MODE 1 MINIMUM SPEED, AS % PWM OUTPUT 0
M2 MIN SPEED MODE 2 MINIMUM SPEED, AS % PWM OUTPUT 0
M1 MAIN C/L MODE 1 MAIN CURRENT LIMIT 70
M2 MAIN C/L MODE 2 MAIN CURRENT LIMIT 70
M1 IR COEFF MODE 1 IR COMPENSATION FACTOR, IN MQ 0
M2 IR COEFF MODE 2 IR COMPENSATION FACTOR, IN MQ 0
REVERSE SPEED MAXIMUM REVERSE SPEED, AS % PWM OUPUT 40
RAMP SHAPE THROTTLE MAP 50
CREEP SPEED CREEP SPEED, AS % PWM OUTPUT 0
BRAKE DLY ELECTROMAGNETIC BRAKE TIME DELAY 0.0
EMR REV C/L EMERGENCY REVERSE CURRENT LIMIT, IN AMPS 30.0
EMR REV SPEED EMERGENCY REVERSE SPEED, AS % PWM OUTPUT 0
THROTTLE TYPE THROTTLE TYPE 2
DIRECTION DIRECTION INPUT TYPE 2
THRTL GAIN RESTRICTED RANGE THROTTLE ADJUSTMENT, AS % 5KQ POT 100
THRTL DEADBAND || NEUTRAL DEADBAND ADJUSTMENT, AS % OF THROTTLE GAIN 8
HIGH PEDAL DIS HIGH PEDAL DISABLE (HPD), ON OR OFF ON
SRO STATIC RETURN TO OFF (SRO) TYPE 1
PROGRAM 1 PROGRAM 1 DRIVER TYPE 6
PROGRAM 2 PROGRAM 2 DRIVER TYPE 7
PROGRAM 4 BRAKE COIL HOLDING VOLTAGE, AS % NOMINAL Vgar 0
CALIBRATION 5 REGEN CURRENT LIMIT BOOST, AS % > MAIN C/L 0.0
CALIBRATION 4 IR STIFFNESS 0
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Spare Parts

BODY

REF. PART NO DESCRIPTION

1 6105100002 BODY

2 120003 TRIM

3 2339100001 REAR COVER

4 1005003 BUCKET SEAT WITH SLIDE ADJUSTERS

5 1007001 FRONT 410-6 WHEEL 4P, SPLIT RIM
1207001 REAR 410-6 WHEEL 4P, SPLIT RIM

6 2500250002 DASH PLATE
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Spare Parts

BRAKE CONTROLS

REF PART NO DESCRIPTION REF PARTNO DESCRIPTION

1 242800 RUBBER PEDAL 14 BOLT 5/16-NC X 1

2 242802 LATCH 15 FLAT WASHER 5/16
3 COTTER PIN 16 242816 SPRING

4 CLEVISPIN 1/4X 1 1/2 17 242817 LUBRIFICATION FITTING
5 COTTER PIN 18 LOCKNUT 5/16-NC

6 242806 SPRING 19 CLEVISPIN3/8X 1
7 242807 LEVER 20 COTTER PIN

8 242808 PIVOT 21 122821 ROD

9 BOLT 1/4-NC X 3/4 25 122825 BAND BRAKES

10 LOCKNUT 1/4-NC 26 122826 ADJUSTING SCREW
13 122813 YOKE 3/8
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FRONT AXLE
FRONT AXLE
.
=
5 }'_\;,:_;_; |
N 24
= o
I.f P, __.-:_..__...-'"-"_'-
LR\
e f——
#HE..IF 2

13 ) = ||r |
2-? H""-:\.r_.-"'-’ o) I lsjl:.."'-iz\j \ Il
H__@_.JQ.,' e |
A TIRE AND TUBE '!
__,..r"'-.'
REF. PART NO DESCRIPTION
5 123008 BALL BEARING
22 123017 FRONT SPLIT RIMS
23 121410 FRONT SPACERS KIT
24 121409 BOLT 5/8-NC X 7
25 123007 TIRE AND TUBE
27 LOCKNUT 5/8-NC
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Spare Parts

REF. PART NO

121401
241402

2100000002
121407
121408

NN AN

HANDLE BAR

DESCRIPTION

HANDLE BAR
HANDGRIPS
BOLT 3/8-NC X 2
LOCKNUT 3/8-NC
BUSHING
WASHER

FORK
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Spare Parts

REAR WHEEL

REF. | PART NO DESCRIPTION

1 LOCK NUT 1/2-NC

2 FLAT WASHER 1/2

3 261403 BALL BEARING

4 2100012001 | SPACER

5 123004 SPLIT RIM
BOLT 5/16-NF X 5/8
LOCKWASHER 5/16
NUT 5/16-NF

6 123007 TIRE AND TUBE

7 2224012001 |HUB

112422 WHEEL STUD + NUT

8 1010001 DRUM
BOLT 5/16-NC X 1
LOCKWASHER 5/16
NUT 5/16-NC

9 1222002 SPROCKET 54T (E-100 ONLY)

10 2201012002 | SHAFT

11 BOLT 1/2-NC X 5 1/2 (E-12)

BOLT 1/2-NC X 6 1/2 (E-100)
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Spare Parts

MOTOR AND DRIVE

REF. PART NO DESCRIPTION

1 1250001 TWO MOTOR BRUSHES
1250002 TWO MOTOR SPRINGS
124002 1/2 HP MOTOR 24V.
124001A 3/4 HP MOTOR 24V.

2 122422 DRIVE MOUNT

3 122423 SHAFT

4 122424 PILLOW BLOCK

5 122405 SQUARE KEY 3/16

6 122425 SQUARE KEY 3/16

7 122426 SPROCKET, TO SPECIFY

8 122427 PULLEY, SPECIFY DIA.

9 122428 PULLEY, SPECIFY DIA.

10 122429 BELT, SPECIFY PULLEY

11 BOLT 3/8-NC X 1 1/4

12 LOCKNUT 3/8-NC

13 1022002 CHAIN
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ELECTRICAL DIAGRAM - PMC MAIN CIRCUIT

4

DIAGRAMME ELECTRIQUE — CIRCUIT PRINCIPAL
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Spare Parts

ACCESSORIES — NO DC/DC CONVERTER
ACCESSOIRES — SANS CONVERTISSEUR DC/DC
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Spare Parts

PARTS LIST
NO DESIGNATION REF QTY
A3 SERIES SPEED CONTROL, 275A 367010 1
A4 1235 PM MOTOR SPEED CONTROL 3105012002 |1
B1 STROBE LIGHT *
B2 HORN * 1
B3 REVERSE ALARM * 1
El HEADLIGHT * 1
E2 TAIL/BRAKE LIGHT * 1
F1.AB FUSE, 15A 246108K 2
F2 CIRCUIT BREAKER, 50A 106110 1
F4.A,B,C DIODE 3107000001 |3
Gl BATTERY
G2 BATTERY CHARGER 1
M1 (E-12) |PERMANENT MAGNET MOTOR, 1/3HP | 112406 1
(E-100) | PERMANENT MAGNET MOTOR, 1/2HP | 124002 1
P1 INDICATOR (BDI), HOUR METER * 1
R1 (E-12) |HANDLE ACCELERATOR 3125012001 |1
(E-100) | FOOT PEDAL ACCELERATOR 2142100001 |1
MICROSWITCH 367002 1
POTENTIOMETER 367003 1
PLASTIC GEAR 367015 1
SPRING 2462008 1
R4 RESISTANCE, 250 OHMS 367014 1
R5 RESISTANCE, 5 KOHMS 2869003 1
S1 KEY SWITCH 246205 1
S3  (E-100) | SEAT SWITCH 3109000003 |1
CONNECTOR 3109000004 |1
S6 (E-12) |FOOT SWITCH 1269003 1
S7 FOWARD/REVERSE SELECTOR 266211 1
S8 LIGHT SWITCH, ROCKER TYPE 1269004 1
S10 HORN BUTTON * 1
S11 BRAKE LIGHT SWITCH 246207 1
S15 EMERGENCY PUSH BUTTON 3109800001 |1
EMERGENCY PUSH BUTTON, LABEL 3109800006 |1
S16 SPEED 1 3109100002
S17 SPEED 2 3109100002
X1 HOUR METER CONNECTOR 1
X4 PMC 1235 CONNECTOR 1
Y1 MAIN CONTACTOR - 24V 246111 1
Y2.A,B F/R CONTACTOR - 24V 246230 2
F/R BUSSBARS 2469003 1
STATIC STRAP 2450001 1

* Consult Motrec Illustrated parts
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Spare Parts

BATTERY CONFIGURATIONS - 24V

CONFIGURATIONS DES BATTERIES — 24V

E-12

E-100

E-250EE
E-260
E-262
E-270
E-272

E-240
E-242
E-242 HD
E-250
E-250HD

ov 24V
] L

Ty =

T T

12V Accessories Ground

2

v
:|[||1|||||||;o—r:ﬁ|1|r|||:||t::—24

12V Accessories Ground

12V Accessories
Ground

o
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LIELIEL L
THETNETNLT
uJ S— — | e
24V

12V Accessories Ground
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-39 -



Spare Parts

NO

DELTA-Q HF CHARGER

PART NO DESCRIPTION
3102240002 24V CHARGER ( U.S. BATTERY )
3102240003 24V CHARGER ( LIFELINE BATTERY )
3102240004 24V CHARGER ( GEL 180AH BATTERY)
3102240005 24V CHARGER (27TM BATTERY )
3102302001 36V CHARGER (U.S. BATTERY )
3102302002 36V CHARGER ( LIFELINE BATTERY )
3102302003 36V CHARGER ( GEL 180AH BATTRY)
3102480002 48V CHARGER ( U.S. BATTERY )
3102480003 48V CHARGER ( LIFELINE BATTERY )
3102480004 48V CHARGER ( GEL 180AH BATTERY )
3102720001 72V CHARGER (U.S. BATTERY)
3119000011 CONNECTOR C13
3120000001 PORTABLE CHARGER AC CORD
3120000002 BUILT-IN CHARGER AC CORD

* NOT ILLUSTRATED
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T ) Q vy, BC. Canaa, VM 212
Qu I Product Manual for: ot (e s S
HFIFFC Battery Charger Quil 9712-24xx | 36xx | 48xx | T2xx F,!EE!H wwa A taganin

SAVE THESE IMPORTANT  |NFORMATIONS IMPORTANTES
SAFETY INSTRUCTIONS DE SECURITE

& This manial contains imporant saety, Sparating, and Canserver ces instructions. e manual confient des instructions
Instaffation insiructions — read bafore using charger, impartamtes cencernant la sécurilé el le fonchonnament.

Battery Safaty Infermation Information do Sacurité de b Batteris

Warning: use charger only on battery systems with an Attention: utiliser seutemant sur les batterios 72V avec un

algodithim sefected that is appropriate to the spocific battery type. algorithme approprié au type spécifique de battarie - voira e

Oihar usage may cause persanal injury and damage. Lead acid manwel. 0 autres types de batleries pourraient éclater et causer

battertes may generale explosive hydregen gas during normal des blessures ou dommages. Les batteries pauvent produlre des

operation. Keep sparks, flames, and amoking materiale away gaz oxplosives on service normal. Ne jamais fumer prés de |a

from batteries. Provide adequate ventitation during charging. batterie st éviter toute étincedls ou flame nue & proximité do ces |

HNover charge a frozen battery. Study all battery manufacturers’ derniers. Fournisser la honne ventiliation lors du chargamant. Ne

pracautions such as recommendoed rates of charge and Jamais eharger une batteris galéo. Prendre connalssance des

ramoving or not removing cell caps while charging. mesures de priécaution spécifides par i fabricant de la batterie, p.
lactridal i, virifier 57il Baut enlever los bouchons des cellules |ors du

Elpuibrital Bty Inkcramalion | chargement de |a batterle, et les taux de chargement

Dangar: Risk of glactric shock. Connact chargor power cord ] |

to an gutlet that has bean properly installed and grounded in

accordance with all local codes and erdinances. & grounded Infarmation de Sécurité Electriqus

oltfet s reguired to reduce risk of electric shock — do not use

ground adapters or modify plug. Do not toush uninsuisted Danger: Risque de chocs #lactriques, Ne pas toucher les

portion of output connector or wninsulated battery torminal, parties non isolées du connectour do sortie ou les bornes non

Disconnect the AC supply before making or breaking the: Isoldes de la batterie. Toujours connester | chargeur @ une prise

connactions to tha battary while charging. Do not open or da courant mise a la terre. Ne pas ouvrlr ni desassemblar s

dissssembie charger. Do not oparate charger if the AC supply chargeur — referer toute reparations aux personnes quaiifiés, Pas

cord is damaged or if the charger has receivod a sharp blow, & l'usage des enfants.

boen dropped, or otherwise damaged [n any way — refer all repair
wark to qualifled personnal, Mot for use by childron,

Operating Instructions

1 AhwBEys use B grounoed outlen Wien using an exension cord, avold excesse wiltage drops by using a grounded 3-wana T2 AWE cord

2 Thechamger wil aulomatically wwm on and go thiough a shor LED mdicator seif-lesd (Modaks 853-00x wil Bash all LED's in an up-down sequence and
Modets 812001 5 wall athematively Bash its LED RED-GREEN) for two seconds. If fhe charper & connecisd 1o batery pack, & ok curenl will be-applisd
Lniil & minimem vallage is reeched, W Mme charger (3 used in an off-board eppleation and the changer s waiting 1o be plugged imo & battery pack, the
charging alganthm number will be displayed for 11 secongs (se0 "Check [ Change Changing Algofithm”) bafore ulimately displaying an wndersalisge fall
it dsappeas when plidged into bisieny pack)

3 Onocea minimum balery voltage @ detecied, the chargar will enter the buk chaming censtani-curend stage Modets 81200y will display the current 1o the
biafiery an tha bargraph ard Mode? 81300t will flash i#s LED GREEN off more than on to indicabe <80% charge siatis. The lengih of charge lime will vary
by how lerge and how deplihed the habery pack i, the inpul voiege (Ihe highar, the Battary, and ambient lemoeTsiures (e lowes, The Datier). [T the input AG
voliage is low |below 104VALYE then the charging powr will be reduced o evoid high mput curmonts (Models 913axle 'ACT LED and Modeis B12-001x single
LED batt Bash YELLOW), I fhe ambnent lemoeraturs i toa figh, then the chsmging powes wi aisa be redused to maintain 8 mammum infemal emparatune
(Modals 992-xx0x bargreph fashes and Modals #1200t single LED fashes YELLOW)

4 When the baftery 15 at appeoadmatedy B0% state of charga, the bulk stage Ras compinled and an =80% charge ndication s given (Models 8120y lirm on
e ‘B0% LED and Models G12.xx1x will fash s LED GREEN an mone then off). In e next phase inown B8 the sRearplion of consian-woitage phase. iho
lzst 20% of charge & then relurrad o the batieny. The charging could be terminaled # this point if the vehicle requires enmediale usaps however, s
highly recornmendsd to wail urill 100% change mdcaton s given o ensane massmum batiery capacity and ife

B A low corend “inish-cherge” phase is next appied 1o retum and maintain maximum bathery capasity (Modets §12-xx0od will fash the 100%' LED)

& When Moosls 39 2-xxlx 100% LED or Models 51 2-xx1x single LED = pontmuousiy GREEM, the tabenes are complelely chaged. The charpes may nos be
urglugged friom AC power {Rhwiys pull on plug and nol cord 1o reducs risk af damage bo the cord). It 1efl plugged ., 1he charges wil aulomaticaly mstar 8
complets charge cycla # [ne batlery pack voltage drops Deiow @ minimum voitage or 30 days has sapsed

7T Falaul cocumed anytime during changing, a fault mdication is ghven by fashing RED wilf a code camespanding bo fhe srmos. Thers ane several possible
conditions thal generie errom. Same Bmors ane ssiola snd requine human imersenbion 1o irst resolve the problem and then to reset the charger by
Irierrupting AC power for at beast 15 ssconds. Ofhars may be simply ranssant and will aulomatcally recover when the faull condlion is eliminaled To
indEcate wiich prorocoumed, a faufl indicabon will lash RED 8 numder-of Bned. pause, and ihean repsaal
[1 FLASH] Batiery Valiage Hagh- auln-recover
[2 FLASH] Banery Vollagn Low: aulo-recover
[A FLASH] Charge Timeoul: ihe charge @d nol compiaie in he slowed lime This may indicate a problern with the battery pack (vollage nal aRIning the
repuired heved), of that the charger output was reduced due fo fgh ambian emperalunes
[4 FLASH] Check Bastery. the ballery pack could not be irickle chamied up o the minimum evel required for the charge o be started  This may mdicals (ha
ane or mare calls o he battery pack are shorted or damisged
|8 FLASH] Cwver-Tamperatire: auln-fecover. Chesger nas shuldown due o hgh intemal emparstem which iypically indicalas ther is nol sulfcent sirlow lof
cooling - See |nstaliason natnictions 1) Chargar will restart and charge 10 complation I iempataiune comes within acceplad bmits
(B FLASH] Qi Fault an intemal tault has been detechsd. If Faull 6 = again deplayed afier ntermupting AC pawer for st least 15 seconds: the charger mast
be brought 1o 3 gualiied service depal

Maintenance Instructions

1. Forfiooded lead-acid baftesies, regulaty chack water levels of each baliery cell afer charging and add destiliad water as required o lavel specified
by battary mandaciurer. Faollow the maintenance and safety instructions recommendad by the battery mamrdaciurer,

2. Make sure charger connections to battery lefminads ane tight and clean.
% Do med expose chamer fo oll, dirt. mug or 1o desct baavy waled sgeaying whean chaaning vahicke

Sea fiip side for Product Specifications and Installation Instructions for qualified perscnnel
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Specifications

DC Dutput = see Operating Instructions I"'“"'“ﬁ;’ - =
[ il Model: 812- 2dnx I6xx dfixx Tl maode
Valiage-nom (V) " 24 | %3 | 48 72 Dimensions 0x24 5% 11.0cm (112 87 x4.37
Voltage-max (V) s | doe | &2 | 0 | WeoW___ e i oont
Sk tax (A = gl B .2 Euwmlr;:-um.l ] anm%uil'nz'azu;i'l?zﬁz F). derated
Ay z : r 5
Eaitery Type Elapacu":c 10 selected aigorthm Temperature above 30'C, below 0'C
Pt C"-E' Polarity et E"" s “I':“"‘ e Siorags Tempersture 40°C (o +T0°C (40°F o 1587F)
i sl AC input connector IEC320/C14 {rmquire 21.8m localized cord)
AL Input DC aulpul connector OEM specific w/ T2AWG wlrn
' Al modols
Voliage-max (Vims) | e
meﬁnimmmi EN 50335-12-28 _ Safety of Appliances/ Battery Chargers
B 0Ll Bk o ULEEEE _ EV Charging System Equipmant
Current — neminal {Ams) 104 @ 120VAC/5A @ Z3OVAC ULrsBe Ed EMEn el By &
AC Power Factor =0 88 af nominal input curment ESAC22.2 Ne 107.2 Banat)' Chargers- Industrial
Operation — | Emisaions
[ Charger Modei: #12- xxlx (10 LED) axix {1 LED) FC:C Parl 15ACES 003 Unintentional Radisiors Class 4
ACON | SoldYELLOW LED Ackve EN 55011 fio disiurbance characisristics (Glass
ACLOW | FiesnYELLOW |  Fiash YELLOW EMBI00D-32 Limits for harmeni: current emissions
Tharmal Culback Flash Bargraph | Flash YELLOW EN 61000-3-3 Limits of voltage fluctuations and flicker
=80% Girarge Indicatar : Short Flash GREEN | ™ owmamity. |
»80% Charge indicaior | Solld YELLOW | Long Flash GREEN | “pyayngneez Electrostatic discharge immunity
100% Charge indicator Safid GREEN Sold GREEN EM 61000-4-3 |  Radiated. radio-frequency, EMF immunity |
_ Fauit Indicatar Flash RED Flash RED EN 61000-8-4 Etecirical fast ransienvburst immunty |
: D'E .H.mmelElr LED Bargragh — EM 61000-4-5 Surga |rnfnun|t1l
Bat Tamp Compensaton Autarnatic Gpunr‘lul EM 61000-4-6 Conducted Immurity |
-4 frinlelr y {
Maintenance Mods Auto-restart 'l."-CZ 2.1V ar 30 days H!m EN B1000-4-11 \altage variasons immunity
; ra— & 14
Installation Instructions 7
WARNING: The output of chargars with groator than 48 may Charger NC L GRN Interlock
pese an energy andior shock hazard under normal use. These Imemal ) B+
units must be instalied in the host equipment in such a Output _C, RED
manner that the output cable and battery connactions are —_—
only accessiblo with the use of a toal by qualified peracnnel. —r— BLRAVHT

1) Determine Mounting Location:

‘While = sesled nature allows the chargar to ba mounbed vidually
anywheds, (he cholce of mounting locatian and criantation is
extremaly important. Far eplirmum perormance and ghortest
charge limes. mount the charger in an area wilh adequate
vantilalion. The charger ahould alse be mounied in an anea that
will be relativaly free of oll. diet, mud. or dust sinte accumudations
within the fins of the charger will reduce their heat-dissipating
gualiies, Optimal cooling alsa ocours when the change: iz
mounted on.a harizontal surface with ihe fins verical, More
airliow from below the charger will help cool the fing, 5o mauntng

4) Check / Change Charging Algorithm:

The charger comes pre-loaded with algonthms for batlenes as detailed in Table
1. If your specific baliery model is nol listed, pleasa conlact Deita-0.

Emch time AC pawer is applied with the battery pack NOT connected. the
chargar enters an algorithm select'display mode for approximalely 11 seconds
DCuring this time. the current Algorithm # ie indicated on the 80°%" LED (Modets
9120l o on e single LED (Models 012-0d1x). A single digst Algenthm # is
indicated by the number of blinks separatad by a pause. & two digil Algorithm &
= indicated by the number of bénks for the first digit followed by 2 short pause,
than the number of blinks for the second digit followed by 8 longer pausa

abovo open areas or araas wilh cut-outs or aidlow s desirable. 0 S185H £140d9 INS HaT S0 gy Battory Type
Cantact Deta-3 for information an ofhar mounting orentations, from battery pack. Apply AC W

As (he charger may ge! ot in operation, the charger must be vreir aiid-after-Hivs LED test, the 35 | Conoorde ZxcAb AGKM
installed such that sk of contact by people is reduced. The E.Jnurim # will dispiay for 1 1 ssrsincha 7 Crenm CRI25 duidt
charger's AC plug must be located at least 187 above the foor &} To chiange algorithm, touch positive - =5 Deka AGGES Gal
ground surface and the satus display must be visible to the user connector during the 11 second dispiay 11 |_generic fivoded GF duidl
2} Maunting Procedure: period 1uf:1ra battery pack's posilive g Cu_rrmrda-lm?d{?ﬂ
hiosurd the chargar by the mounting plate using appeopnaie terminal far 3 seconds and then remave rojan
fasteners {ia. 1047 or MB with lacking hardwarg). For UL2202 = tha Aigorithm # will Bdvance after 3 8 DEKA 8G31 Gel
compliance, & 12ZAWE green bonding wire with ring terminais seconds. Repeat unill desired Algodthim [:: Trojan 30XHS
rmazst be altached fram the bonding siud kocated on the front of the # is disptayed. A 30 second timeot 5 4 U5 Batiery US2200
charger (identfied by} to this vehicle frame. The vehecle extanded for oyery mcrement. i Treden T-105
ponnection must be made using camosion resistant hardware fncrementing beyond the |asl Algodthm Table 1.

(8.9, a#10 slainleas steel maching screw with at keast two
threads of engagamant. and, if required, 2 paint pisrcing washer)

3} DG Battery Connectlon Procedurs:

a) The green wire oulpuls batiery voltage when lha charges is nol
plugged into AC to provide an imerlock funchion = see Fig, 1. 1
used, a user-supplied 1A fast-blow external fuse must be
installed inline 1o prevent damage. Shorting or drawing
more than 1A may damage charger and void the warranty.

b} Securaly fzsten the black fing terminal fram the charger (o the
negative terminal (*-°, MEG", NEGATIVE") of the battery pack,

) Check ihat the corfect charge algonthm (s being used — rafaf to
saction 4), Securely tasten the red ning lemunal 1o the posive
terminal [*+=, “POSY. "POSITIVE") of the batlary pack

moves back o the st Algorithm
After desired Algarithm 8 i displayed
tauch the charger connaclar (o the ballery positive until the outpul relay s
heard to click (~10 seconds} — algorthm s now in permanan Mamony,
¢} Remove AC power Irom the charger and reconned the charger positive

sannecior (o he batbery pack, 1 i highly recommended lo chack 2 nawly
changed algorihm by repeating siop 4) above

Prodict warmnty i two yoars - ploase contact dealar of onginal eguipment for warmanty

sErvice,

Mote: This Is a Class A product. In a domestic environment this prodect may cause radio
im@rferonce, in which case the usor may be requined to take adoquate measwnes.

Aug 7008 £ Dela-0 Technologies Corp, All rights mserved. PN: 710-00xx Rov 1 V1,18
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MOTREC ILLUSTRATED ACCESSORIES

/

Strobelight, polemount

Amber 12-80V: 3116000001
Red 12-80V: 2469001
Blue 12-80V: 3690008

Strobelight, cab mount

Amber 12-48V: 3116250001
Red 12-48V: 3069026
Blue 12-48V: 3069014
Amber 72-80V:3116720001
Red 72-80V: 3116720002
Blue 72-80V: 3116720003

Amber turn lamp

12V: 3111000022
Bulb 12V: 3069021
Multi-LED amber turn lamp
Round Light: 3111000010
Grommet: 3111000008
Plug: 3111000009

Red Tail/Brake light

Grommet: 3269001
Plug: 246012A
12V : 2469021
24V . 2469022

Red Tail/Brake light

** Model EE **

Assembly: 3111000030
Housing: 3111000027
Plug: 3111000029
12V: 3111000028

Red Tail/Brake light
Housing: 3069012R
Bulb 12V: 3117240001

Back-up lamp

Grommet: 3269001
12V: 3669012
24V: 3669012A
Clear lamp

12V: 3069012
Bulb 12V: 1269008
Pedestral head lamp

12V: 3111240001
Bulb 12V: 2569001B
Bulb 24V: 2169001B

Headlight

Left: 3111480003
Right: 3111480004
Bulb H/L: 3111480006
Bulb Turn: 3111480008
Bulb Mark: 3111480007

Headlight

Left: 3111480003
Right: 3111480004
Bulb H/L: 3117480001
Bulb Turn: 3117480003
Bulb Mark: 3117480002

Red Tail/Brake light
12V:

386002

Horn button VIP
2208224002

N

Turn signal switch

246050

Multi-LED Red Tail/Brake

Light: 3111000006
Grommet: 3111000008
Plug: 3119000009

G,

Horn button, column mount
3109000011

Horn button, dash mount
266210

Multi-LED Back-up

Light: 3111000007
Strobe light: 3111000013
Grommet: 3111000008
Plug: 3119000009

L

Horn button 3109250001

246003
246013
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"

Analog Voltmeter

12V : 3069007
24V : 2469002
36-48V : 3669002

HOBBS Gauge

24V: 2469026
36V: 3069038
48V: 4869037

4,

DC-DC converter, 10A

12-48V:

T

DC-DC Converter, 25A
12-48V: 3124000002
72-80V: 3124880001

3069019

DC-DC Converter, 300W

24V: 3124224001
36-48V: 3124280001
72-80V: 3124880001

s

CONNECTOR:3124280002

Wiper motor
12V: 3113000001
24V: 486211

/

Wiper arm 2800000001

[

Wiper blade
14” Blade: 2800000002
18” Blade: 2800000003

/

Pantograph wiper arm
246233A

|

Pantograph wiper blade
246233

Cab heater

12V: 3103300001
36V: 3669008
48V: 4869020

“«

12V Dome light 3669006

12V Fan

Limit switch

3669013

3109000029

Headlamp 12V:3111250007

i

-
Headlamp
12V:

Bulb 12V:

@

Red Pilot light
12V:
Bulb 12V:

i

Back-up alarm or
Motion beeper
12-48V :
72-80V :

3111300001
3111300002

246212
246212B

3100000001
3105720001

o

12-24V Adjustable ECCO:
3100000002

12-48V Adjustable PRECO:
3100000004
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BATTERY DISCHARGE INDICATOR (HOBBS)

This indicator monitors :

— the residual capacity of batteries;
— operating hours;

— status of service down counter.

The residual capacity of the battery is monitored via an 8-LED bar display. When the left red LED
lights, the batteries must be charged to avoid damage. The LED display starts flashing as a pre-warning
signal. The lower voltage limit is adjustable via potentiometer “M” on the rear.

A B C D E F G H I J K
1,57 1,63 1,68 1,73 1,78 1,82 1,84 1,86 1,89 1,91 1,93

In order to activate a new adjustment, the unit has to be reset :
— 2.35V/cell reset voltage with battery remaining in vehicle;
— 2,09V/cell reset voltage after battery has been disconnected.

To maintain a good battery performance, it is recommended to limit the discharging to 80% of the
battery capacity. The recommended setting for 6V batteries is F and the recommended setting for an
industrial battery is K.

An internal relay can prevent overdischarging and damaging the batteries. The relay can be wired to
cut off the reverse direction, or energize an N.C. relay and alarm.
Turning off and on the vehicle will override the protection for 30 sec.

The current status (remaining operating hours before maintenance) of the service down counter is
indicated for a period of 5 seconds after the key switch is turned on. When it is down to 0, the display
flashes. After the maintenance, reset the counter: depress the button “R” on the rear. The service
counter is factory programmable only.

24V UNIT #: 2469026
36V UNIT #: 3069038
48V UNIT #: 4869037

2- Orange, key switch

3- Relay + '. '
4- Relay - [ex] ;ii: rF.r'?.
5- Black, battery — \OR [1z[als) U
6- Blue, hour counter : 5 6|78

8- White, battery + G

-45 -



	One Year Limited Warranty
	TABLE OF CONTENTS

	INSTRUCTIONS
	SAFETY WARNINGS FOR OPERATORS
	OPERATING INSTRUCTIONS
	BEFORE TURNING ON KEYSWITCH
	AFTER TURNING ON KEYSWITCH
	BATTERIES
	BATTERY DISCHARGE INDICATOR:
	EMERGENCY SAFETY DEVICE
	KEYSWITCH:
	HORN:
	F/R SWITCH:
	ACCELERATOR PEDAL:
	FOOT BRAKE PEDAL:
	PARKING BRAKE:


	MAINTENANCE
	SAFETY WARNINGS FOR SERVICE TECHNICIANS
	DECALS AND LABELS
	PERIODIC MAINTENANCE CHECKLIST
	ACCELERATOR
	GEAR
	MICRO-SWITCH
	POT

	MECHANICAL BAND BRAKES
	BATTERY MAINTENANCE
	Battery Leads and Connectors
	Battery Post Corrosion
	Electrolyte Level
	Battery Mounting
	Battery Discharge Limit
	chargING AREA
	Frequency of charge
	Storage
	Defective Battery

	BATTERY CHARGER
	ELECTRICAL TROUBLESHOOTING
	PMC SELF DIAGNOSTIC
	BATTERY VOLTAGE
	ACCESSORIES NOT WORKING
	FORWARD ONLY
	REVERSE ONLY
	TRAVEL AT REDUCED SPEED
	Check batteries.
	Check potentiometer.

	INTERMITTENT OPERATION
	NO MOTION
	Check F/R switch
	Check switches and wiring
	Check potentiometer
	Check main contactor or solenoid
	Check circuit breaker and SEPEX DIODE
	Check PMC
	Check the Motor



	CURTIS SPEED CONTROLLER
	WIRING : STANDARD CONFIGURATION
	DIAGNOSTICS AND TROUBLESHOOTING
	TROUBLESHOOTING CHART
	LED DIAGNOSTICS
	PROGRAMMING PARAMETERS – E-12, E-100

	SPARE PARTS
	BODY
	BRAKE CONTROLS
	FRONT AXLE
	HANDLE BAR
	REAR WHEEL
	MOTOR AND DRIVE
	ELECTRICAL DIAGRAM – PMC MAIN CIRCUIT
	DIAGRAMME ÉLECTRIQUE – CIRCUIT PRINCIPAL
	ACCESSORIES – NO DC/DC CONVERTER
	ACCESSOIRES – SANS CONVERTISSEUR DC/DC
	PARTS LIST

	BATTERY CONFIGURATIONS - 24V
	CONFIGURATIONS DES BATTERIES – 24V
	DELTA-Q HF CHARGER
	MOTREC ILLUSTRATED ACCESSORIES
	BATTERY DISCHARGE INDICATOR (HOBBS)


